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Abstract
Objective—Our goal was to determine stillbirth rates in a multi-site population-based study in
community settings in the developing world.
Study Design—Outcomes of all community deliveries in five resource-poor countries (Democratic
Republic of Congo, Guatemala, India, Zambia and Pakistan) and in one mid-level country
(Argentina) were prospectively evaluated over an 18-month period. Births >1000g with no signs of
life were defined as stillbirth.
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Results—Outcomes of 60,324 deliveries were included. Stillbirth rates ranged from 34 per 1000
in Pakistan to 9 per 1000 births in Argentina. Increased stillbirth rates were significantly associated
with lower skilled providers, out-of-hospital births, and low cesarean section rates. Maceration was
present in 17.2% of stillbirths.
Conclusions—The stillbirth rates among births ≥ 1000g in these developing countries were
substantially higher than reported stillbirth rates in developed countries (3-5/1000). Since most
developed countries define a stillbirth as ≥20 weeks or ≥500g and since nearly half of all stillbirths
are <1000g, the developing/developed country difference is actually larger than apparent from this
study. Maceration was uncommon, indicating that most of the deaths probably occurred during labor.
The low rates of physician attendance, hospital delivery, and cesarean sections suggest that stillbirth
rates could be reduced by access to higher quality institutional deliveries.
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Introduction
Stillbirths generally account for half of all perinatal mortality, with an estimated 4 million
occurring worldwide each year. More than 97% of these stillbirths take place in developing
countries [1]. For many reasons, stillbirths have been understudied, under reported, and rarely
have been considered in attempts to improve adverse pregnancy outcomes in developing
countries [1,2].
Recent estimates suggest that stillbirth rates greater than 30 per 1000 births are common among
the least developed countries, especially in Sub-Saharan Africa and Southeast Asia. By
comparison, rates of 3-5 per 1000 deliveries have been documented in the U.S. and other
developed countries and rates of 10-15 per 1000 are reported in mid-level countries, such as
those in South and Central America [3,4]. Although WHO has attempted to standardize the
definition of stillbirth by recommending 1000 g as the lower limit for international comparisons
(corresponding to approximately 28 weeks), the lower limit of the gestational age or birth
weight reported varies widely. In developed countries, stillbirth has generally been defined as
fetal loss beyond 20 weeks; however, some developed countries such as Sweden still use 28
weeks as the lower cutoff. In less developed countries, a gestational age of 28 weeks or a birth
weight of 1000 grams is often the lower cutoff used[5].
The timing of stillbirth in relation to delivery also varies from developed to developing
countries. Stillbirths that occur more than 12-24 hours prior to delivery have skin which is
“macerated”[2] while those occurring in the intrapartum period or immediately prior to or
during delivery are generally normal in appearance and are often called fresh stillbirths. In
developed countries, intrapartum stillbirths comprise less than 10% of all stillbirths, while in
some of the least developed countries, up to half of all stillbirths are thought to occur
intrapartum[2,6]. When intrapartum stillbirths occur, they likely represent inadequate access
to, or poor quality of, essential obstetric care[7,8].
Because data on stillbirths are not collected routinely in many countries, and most of the
stillbirth research has been hospital-based, much is still unknown about the prevalence, timing,
and circumstances associated with stillbirths in developing country where over half of all
deliveries occur at home. Understanding the burden of stillbirth has important programmatic
and resource implications, which are of particular concern in very low-resource settings. Our
goal in this study was to determine population-based stillbirth rates and to characterize health
care at delivery in prospective, well-defined community-based birth cohorts in developing
country settings. Based on a review of previous studies of stillbirth [4], we hypothesized that
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home birth and delivery with unskilled attendant (traditional birth attendant or family) would
be associated with higher rates of stillbirth.
Methods
The study was conducted as part of the Global Network for Women’s and Children’s Health
Research (Global Network), a National Institutes of Health-funded, multi-site research network
representing partnerships of U.S. and international investigators. Prospective data registries
were created to establish baseline delivery rates as part of a larger study of neonatal
resuscitation in developing countries conducted in six countries: Argentina, Democratic
Republic of Congo (DRC), Guatemala, India (one site in Orissa and one in Belgaum), Pakistan
and Zambia. The study was reviewed and approved by the institutional ethics review
committees of all participating foreign sites, the partner institutions in the U.S. and the data
center, Research Triangle Institute. Consent was obtained at the community level; women
provided informed verbal consent.
The outcomes of all deliveries in the communities, defined as a distinct geographic region
whose birth attendants did not overlap with other communities, were collected. All birth
attendants (n = 3676) were prospectively trained to collect data and assess basic clinical
variables and outcomes, including differentiation of stillbirths and neonatal deaths at birth,
type of stillbirth, and assessment of gestational age. Birth attendants were trained to identify
maceration using pictures to standardize reporting of this condition. Data collection was
overseen by trained community coordinators (nurses or physicians) who oversaw data
collection of all birth attendants in the community.
Each Global Network site included ten to twenty-eight communities, with approximately 300
to 500 deliveries per community annually. The sites studied were distinct geographic entities
and included rural areas in Orissa, India, Thatta, Pakistan, Kafue, Zambia and Equateur,
Democratic Republic of Congo, all with very limited access to health care services, to Belgaum,
India which had more access to health care, to the most developed geographic area, in
Argentina.
Women were registered by 24 to 28 weeks of pregnancy. After delivery, the community
coordinator collected the data recorded by the birth attendant. Data included basic information
on maternal demographics, and neonatal and maternal outcomes at delivery. A stillbirth was
defined as any delivery greater than or equal to 1000 g, corresponding to approximately 28
weeks gestation, in which no signs of life (breathing, crying, heartbeat, movement) were
evident. The type of delivery attendant included physician, nurse or nurse-equivalent,
traditional birth attendant (TBA), family or unattended. Location of delivery included hospital,
health center, home (including the TBA’s home) or other (in transit). Prenatal care was defined
as at least one visit with a health provider. Finally, the birth weight was taken within 48 hours
of delivery using scales provided for the study.
All data were entered centrally at each study site; data edits, including inter and intra-form
consistency checks, were performed at entry with additional edits performed by the data center.
The data were analyzed using SAS- version 9.0. Relative risks were calculated using Cochrane-
Maintel-Hanszel for the prospectively identified variables associated with stillbirth. Reference
categories were defined as those categories associated with the lowest stillbirth rates.
Results
From March 2005 to December 2006, 60,324 deliveries were recorded in 103 communities in
the participating Global Network sites; consent was obtained from 60,154 (99.7%) women
whose pregnancy outcomes were included in this study (Table I). Most women (89.0%)
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received at least one prenatal care visit. In Argentina, 68.9% of the deliveries were conducted
by a physician, while in three countries (Guatemala, DRC, and Zambia), less than 1% of
deliveries were conducted by a physician. Most deliveries (66.3%) were conducted in a home
setting (family or birth attendant’s home). The site of delivery ranged from 100% of deliveries
in a hospital or health clinic in Argentina to 99.9% of the deliveries in a home setting in
Guatemala. Cesarean section rates ranged from 19.1% in Argentina to 0% in the communities
in Guatemala and Orissa, India. Birth weights were available for 76% of stillbirths and 91%
of the live births.
A total of 1472 stillbirths were recorded (Table II). The mean stillbirth rate was 24 per 1000
deliveries, ranging from 9 per 1000 in Argentina to 34 per 1000 deliveries in Pakistan. Signs
of maceration were reported in 17.2% of stillbirths (range between sites was 3.6% to 45.8%).
The mean birth weight for the stillbirths was 2221 g ±744 In comparison, the mean birth weight
for live births was 2918±520, p = <0.001. Nearly sixty four percent (63.6%) of the stillbirths
were ≥2000 g.
Women who were older than 35 years of age at delivery, had no formal education, who were
primaparous or multiparous (4th or greater pregnancy) had a higher relative risk of stillbirth
(Table III). In addition, women who had no prenatal care, who had a lower level of care provider
at delivery and delivered out of hospital were more likely to have a stillbirth than women
without these characteristics. Of the perinatal characteristics, infants who were male, preterm,
and < 2500 g all had a higher risk of stillbirth. Less than 1% of all stillbirths had documented
congenital abnormalities at the time of delivery.
Comment
The major strength of this study was that we prospectively collected population-based delivery
outcomes for distinct, geographically-defined communities in six countries, representing
different levels of care. Data collectors received standardized formal training and ongoing
oversight by community coordinators, who verified all pregnancy outcome data. We are not
aware of any multi-country study of stillbirth with this level of data standardization or study
oversight. In addition, most previous studies of stillbirths in developing countries have neither
been prospective nor population-based.
The mean stillbirth rate of 24.0 per 1000 deliveries is more than five-fold higher than stillbirth
rates in most developed countries. Stillbirths < 1000 g were not included in this study, but are
included in the US rates and in the US account for 50% of the stillbirths [9,10]. In addition,
women who did not register and experienced a stillbirth prior to 28 weeks may never have
reported their loss. Thus, the disparity between the developed/developing country stillbirth
rates is even larger than indicated by the comparison described above[11,12]. Within our study,
stillbirth rates ranged from 9 per 1000 in the Argentinian communities to 34 per 1000 in the
Pakistani communities.
Similar to studies in developed countries, maternal age > 35 and lower socio-economic status
were associated with higher stillbirth rates[13]. In addition, higher stillbirth rates were
associated with less prenatal care, unattended deliveries or deliveries by TBAs, out-of-hospital
births, and lower rates of cesarean section. Cesarean section rates of at least 5% are considered
necessary to reduce stillbirth and prevent maternal mortality[8,14,15]. Although cesarean
section may be a proxy for many health care quality factors, in this study, the site with the
highest cesarean section rate, Argentina, also had the lowest stillbirth rate. As another example,
the Asian sites that had no access to cesarean section, Orissa, India and Thatta, Pakistan, had
significantly higher stillbirth rates than Belgaum, India, which had a 3% cesarean section rate.
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Because previous studies have also reported an association between lower level providers and
various adverse pregnancy outcomes, ensuring increased access to skilled delivery attendants
has been used in an attempt to improve adverse pregnancy outcomes[1]. However, because
skilled providers are unavailable in many of the least developed geographic areas, studies have
also examined a strategy of training traditional birth attendants. For example, a cluster-
randomized trial in Pakistan found that training traditional birth attendants in basic delivery
skills significantly reduced the stillbirth rates (50 per 1000 in the intervention clusters vs. 71
per 1000 in the control clusters)[16].
Most studies of stillbirth in developing countries have not included the birth weight, an
important proxy for viability, especially where reliable gestational age dating is unavailable.
Birth weight of stillbirths has been difficult to collect, often because of cultural barriers[3]. A
few hospital-based studies have reported birth weight for stillbirths in less developed countries
[17,18]; however, population-based stillbirth birth weights are not available. We found that
the mean birth weight for stillbirths was lower than that of the live births, but more than half
of the stillbirths were ≥2000 g and thus were likely to represent near-term or term deliveries.
Furthermore, in this study, the majority of the stillbirths were fresh and are likely to have
occurred during labor.
Acquiring more knowledge about stillbirths is important because of its significant contribution
to adverse pregnancy outcomes. In this study, the mean stillbirth rate of more than 24 per 1000
represents more than a five-fold increase compared to developed country rates. Importantly,
in the less developed communities, where nearly all deliveries occurred in home settings
without trained health providers, rates were as high as 34 per 1000, compared to the rates in
Argentina of 9 per 1000, where nearly all deliveries occurred on hospital settings. While our
data suggest that higher quality of health care at delivery, especially access to high level health
care providers and c-section, is associated with lower stillbirth rates, more research on the
specific causes of these stillbirths would assist in planning appropriate interventions. The fact
that most of the stillbirths were fresh and many were term or near-term, suggests that stillbirth
rates could be substantially reduced by higher quality intrapartum care.
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Table III
Characteristics by Stillbirth
Total Stillbirths per 1000 Relative Risk (95% CI)
MATERNAL CHARACTERISTICS
Maternal Age
< 25 27814 22 0.9 (0.8, 1.0)
25-35* 27739 25 1.0
> 35 3625 36 1.5 (1.2, 1.8)
Education
No formal education 26849 30 1.6 (1.4, 1.8)
Any formal education* 32639 19 1.0
Living Children
0 14999 29 1.4 (1.2, 1.5)
1-4* 37874 21 1.0
>4 4011 29 1.4 (1.1, 1.6)
Prenatal Care
One visit or more* 53248 22 1.0
No prenatal care 6590 44 2.0 (1.8, 2.3)
Birth attendant
Physician* 9486 19 1.0
Nurse/Midwife 16036 25 1.3 (1.1, 1.6)
TBA/Family/Unattended 34563 26 1.3 (1.1, 1.6)
Delivery location
Home /other 39839 26 1.2 (1.1, 1.4)
Clinic / hospital* 20282 22 1.0
INFANT CHARACTERISTICS
Gender
 Male 31497 28 1.2 (1.0, 1.3)
 Female* 28554 25 1.0
Gestational age
< 37 weeks 7002 45 2.9 (2.5, 3.4)
≥ 37 wks* 32305 15 1.0
Birth weight
 < 2500 grams 8089 84 4.6 (4.4, 4.9)
≥ 2500 grams* 47217 7 1.0
*
Reference category
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